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(54) [Title of the Invention] ELECTRONIC DEVICE AND METHOD OF 
CONSTITUTING IDENTIFICATION INFORMATION ON THE SAME 
(57) [Abstract] 

[Object] To reduce a communication quantity and an information quantity 
to be retained, in a system in which a plurality_of_deyices c ommun icate with 
each^other^ the,_de^vices_b_eing connected by a communication control bus 
such as an I EEE 1394 serial bus, when the device to be a controller of the 
system recognizes and displays a system configuration,. 



Tbkkaihei 9-282263 



[Constitution] In predetermined read only memory means in each device, 
at least device model information is written in advance as an ID unique to 
the device. The other devices in the system can recognize the device model 
by reading the ID. 

[Claims] 

1. An electronic device in a system in which a plurality of the electronic 
devices are connected by a communication control bus and communicate 
control signals and information signals with each other, 

wherein at least device model information on the electronic device is 
stored in predetermined read only memory means as an ID unique to the 
electronic device. 

2. The electronic device according to claim 1, 

wherein the communication control bus is one which complies with 
IEEE-1394. 

3. The electronic device according to claim 2, 

wherein the predetermined read only memory means is a 
configuration ROM. 

4. The electronic device according to claim 3, 

wherein the ID unique to the electronic device is a node unique ID. 

5. The electronic device according to claim 4, 

wherein the node unique ID is written in a bus info block in the 
configuration ROM. 

6. The electronic device according to claim 4, 

wherein the node unique ID is written in a node unique ID leaf in the 
configuration ROM. 

7. A method of constituting identification information on an electronic 
device in a system in which a plurality of the electronic devices are 
connected by a communication control bus and communicate control signals 
and information signals with each other, characterized by providing at least 
device model information on the electronic device as a unique ID for 
identifying the electronic device. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 
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The present invention relates to a system in which a plurality of 
electronic devices, connected by a communication control bus such as, for 
example, an IEEE-1394*compliant serial bus (hereinafter, referred to as 
IEEE1394 serial bus), communicate with each other. More specifically, the 
present invention relates to category discrimination means when a 
controller such as a computer in the system discriminates and displays 
category units of the devices as well as a system configuration. 
[0002] 

[Background Art] 

A system has been considered, in which a ^lxirality-of-electronic 
devices^are,connejcted^by a co mmunication co n trol bus such as an IEEE 1394 
serial bus and communicate information sign^^and_c ontrol signals w ith 
ea ch othe r. 
[0003] 

An example of such a system is shown in Fig. 14. This system 
includes, as electronic devices, a first camera integrated video tape recorder 
(hereinafter, referred to as CAM-l), a first video tape recorder (hereinafter, 
referred to as VTR-l), a second video tape recorder (hereinafter, referred to 
as VTR-2), and a personal computer (hereinafter, referred to as PC). The 
CAM-l and the VTR-l, the VTR-l and the PC, and the PC and the VTR-2 
are connected by respective IEEE 1394 serial bus cables. 
[0004] 

As shown in Fig. 15, signals are transmitted from each electronic 
device (hereinafter, "electronic device" is referred to as "device") in the 
system by time division multiplexing in each predetermined communication 
cycle (for example, 125 Msec). The signals are started to be transmitted in 
such a manner that the device called a cycle master sends a cycle start 
packet, which shows a starting point of the communication cycle, over an 
IEEE 1394 serial bus. Note that the cycle master is automatically decided 
through procedures prescribed by IEEE-1394 when the respective devices 
are connected by the IEEE 1394 serial bus cables. 
[0005] 

There are two types of communication modes in one communication 
cycle. One is Iso communication in which information signals such as a 
video signal and an audio signal are isochronously transmitted (hereinafter, 
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"isochronous (ly)" is referred to as "Iso"). The other is Async communication 
in which control signals such as a connection control command and the like 
are asynchronously transmitted (hereinafter, "asynchronous(ly)" is referred 
to as "Async"). An Iso packet is transmitted prior to an Async packet. 
Respective channel numbers 1, 2, 3, ... and n are put on a plurality of the 
Iso packets, thereby distinguishing the Iso packets from one another. A 
period after finishing sending the Iso packets until starting the next cycle 
start packet is used for transmitting the Async packet. 
[0006] 

Moreover, in the above system, when the devices are connected by 
the IEEE13_9Aserial Jbus cables, each of the devices is automaticall y given a 
node^ID_(physi cal ad dress) in accordance with a connection mode of the 
devices. Fig. 16 shows examples of the node IDs given to the system shown 
in Fig. 14. Whenjajiew dev ice is added to the system , or one of the devices 
is^emoved'therefrom, t he bus is^reset p and node IDs are automatically 
given to the devices again in accordance with a new connection mode. 
[0007] 

Furthermore, in the above system, it is prescribed that each device 
ca^have^a^m)de-unique-I-D. The node unique ID includes eight bytes, first ^ s 
three of which indicate a company ID of a vendor of the device. This 
company ID is provided by the Institute of Electrical and Electronic 
Engineers (IEEE). Contents of the other five bytes can be freely set by the 
vendor of the device. A company, the vendor of the device, writes in 
advance its own company ID into a bus info block and a node unique ID leaf 
in a configuration ROM of the device. 
[0008] 

A structure of the configuration ROM is shown in Fig. 17. As 
shown in this drawing, eight bytes from 040Ch to 041 3h indicate the node 
unique ID of the bus info block, and eight bytes from 0438h to 043Fh 
indicate the node unique ID of the node unique ID leaf. In each case, the 
vendor of the device can freely set the contents of a chip ID (high or low) 
consisting of five bytes following three bytes indicating the company ID. 
Note that the structure of the configuration^ROM- is disclosed in the drafts 
of ISO/IEC13213, IEEEStdl212 and IEEE-P1394, and therefore further 
explanation thereof is omitted here. 
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[0009] 

[Problems to be Solved by the Invention] 

In the system configured as shown in Fig. 14, it can be considered 
that operations of the other devices than, e.g., the PC are controlled by use 
of the PC. In this case, as shown in Fig. 18 for example, it is preferable 
that category units (VTR, CAM and the like) of the devices as well as a 
system configuration are recognizably displayed on a display screen of the 
PC. 
[0010] 

In order to realize the display of these category units, conventionally, 
the following procedures are considered to be performed. Specifically, after 
the completion of a procedure for autom atic node ID (allocation on bus reset, 
the PC inquires of the other^devicesjn the system about the above -described 
node unique IDs by use of an inquiry command of a function control protocol. 
After receiving responses from the respective devices and based thereon, the 
PC creates a correspondence table of the node IDs and the node unique IDs 
of the devices. Subsequently, the PC inquires of the devices about device 
i nformati on-bv- use of a n^inquiry^co mman d^of the function contro l protoc ol. 
After receiving responses— (device type and .de.vic e. numbe r) from the 
respectivje^d^yicas and based thereon, the PC^reates^a corresponden c e table 
of the node IDs and the cate gories. Note that these device type and device 
number have a format of eight bits, five of which indicate the device type 
(VTR, CAM or the like), and three of which indicate the device number (0, 1, 
2, or the like). The device ty pe is written into the ROM b y^a-vendor- when 
the device is shipped, whil e the device number is set b y a user b yiuse of a 
DIP switch or the like. 
[0011] 

As described above, not only the correspondence table of the node 
IDs and category information on the devices but also the correspondence 
table of the node unique IDs, the only values for respective nodes, and the 
category information are retained. Thus, even if a new device is added to 
the^yste^ai^theLnocte IDs are changed afterj^us_reset, the PC inquiresTof 
each device about its node unique ID and recreates^ correspondence-table 
of new node IDs after the bus reset and the node unique IDs. With this 
recreated correspondence table, the PC canjdisplay-a-systemjaonfi^ 
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simply by inquiring only of an added node about new device information. 
[0012] 

However, in a conventional method as described above using the 
\jnqoiir y comm andsSthe PCjn ust retain bo th corresp ondence tables of the 
n ode uniq ue IDs and of the category information with respect to the node 
IDs of the respective devices. Accordingly, not only the correspondence 
tables are increased in size, but also the times of communication required 
for the procedures for inquiring are increased. 
[0013] 

The present invention has been made in view of these problems, and 
an object thereof is to reduce a communication quantity and an information 
quantity to be retained when a device to be a controller of a system 
recognizes and displays a system configuration. 
[0014] 

[Means for Solving the Problems] 

In order to attain the above object, a device according to the present 
invention is one in a system in which a pluralit y of th e_dgvices are 
co nnected by a communication control bus and communi cate control si gnals 
an d information sig nals w i th each other . The jieyice.Js characterized j,n 
that at least de vice_ model information on the de vice is sto re d^in 
predetermined read only memory means. 
f [0015] " 

Moreover, a method of constituting identification information on a 
device according to the present invention is characterized by providing, in a 
system in which a plurality, of devices are c^nnj^cted^y^gj commun ication 
ccmtroljbus and comm unicate contro j^gnals^and-informatipn si gnals w ith 
each o ther, at least devicejmo del information on the devicej a^jat^ 
to the device for ide ntifyin g the device.^ 
[0016]~ ~~ 

According to the present invention, at least the device ^model 
in£brmation-is-w^ in the 

device in advance as the ID unique tpjthejdevice. The other devices in the 
system can recognize a device model of the device by reading the ID. 
[0017] 

[Embodiment of the Invention] 
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Hereinafter, an embodiment of the present invention will be 
described in detail with reference to the drawings. Fig. 1 shows a 
configuration of a system to which the present invention is applied. 
Devices included in this system and connection relationships of the devices 
are the same as those in Fig. 14 described above. This system has one 
feature that all the devices are of a single vendor (S company). 
[0018] 

As shown in Fig. 1, a PC and a VTR-1, the PC and.a^TR-2, and the 
VTR-1 and a CAM*1 are connected by respectiv^^EEj E1394^eriaj _bus 
cables. When power supplies of all the devices are turned on, bus reset 
occurs, and each device sends a self ID_ p acket _over the bus in a 
predetermined order to be automatically given a node ID. TheJ PC coun ts 
the s elf ID ^ acke.ts^tgLMggt^ four devices, including the PC itself, are 
connecteji^on jthe bus. It is assumed that a result of giving the node IDs at 
this time has become as shown in Fig. 2. In this case, the PC is a root (its 
node ID is the largest). 
[0019] 

When the node IDs are finished being given, the PC r eads a nod e 
jini,q.ue— ID— writt en in_a_b us i nfo block or a node unique ID leaf in a 
configuration ROM of each of the other^ devices b y us e of an inquiry 
command of ^^u^tion^o^troljprotocol. Fig. 3 shows procedures at this 
time for inquiring and responding. In this drawing, "Read Unique ID" 
means that the PC reads the node unique ID by use of a read transaction of 
the IEEE 1394, and "Unique ID" means data of the unique ID included in a 
read response. In this case, the PC inquires of the CAM-1, VTR-1 and 
VTR-2 in this order. As a matter of course, the order may be set arbitrarily. 
[0020] 

Fig. 4 is a view showing a constitution of the node unique ID 
according to the present embodiment. In this drawing, jirst three, bytes 
indicate^ a company IJD^grovMed ^by^theJEEE^as^described earlier. Since 
contents of the other five bytes (c hip^IIL in Fig. 17) can be freely setj)y the 
vendorjofjbhe d evice , it is set to write a company name in one byte, a section 
name in one byte, a device model in one byte, and a serial number in two 
bytes. Fig. 5 shows a correspondence table of the node IDs and the node 
unique IDs which the PC in Fig. 1 has created through the procedures of Fig. 
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3. It can be understood from this drawing that the device models of the 
CAM, VTR-1, VTR-2 and PC in Fig. 1 are CAM1, VTR1000, VTR2000 and 
PCI, respectively. 
[0021] 

When the correspondence table of the node IDs and the node unique 
IDs are thus created, category units of the devices as well as the system 
configuration can be recognizably displayed on a display screen of the PC. 
An example of a display is shown in Fig. 6. In this case, each device is 
displayed with an icon. The PC is displayed by use of a category of the 
device in katakana, and the other devices are displayed by use of the device 
models in the respective node unique IDs as they are. Herein, the other 
devices than the PC may also be displayed by use of the categories such as 
"CAM" and "VTR." In this case, however, since there are two VTRs, it is 
preferable that the VTRs are distinguished and displayed like "VTR-1" and 
"VTR-2." 
[0022] 

Next, an example will be described, in which a CAM of another 
company (A company) is newly added to the system of Fig. 1. A 
configuration of this new system is shown in Fig. 7. As shown in this 
drawing, an A company CAM-2 is newly connected to the VTR-2. Bus reset 
occurs due to the connection of the new device. The^PC^coun^ self ID 
packets over t he bus an d jnecogn izes that fiv e devices, including the PC itself, 
are connected on the bus. Fig. 8 shows node IDs of the respective devices at 
this time. 
[0023] 

Since the bus reset has occurred, the PC reads the node unique IDs 
of the other four devices through the similar procedures to those shown in 
Fig. 3 in order to update the correspondence table of the node unique IDs 
and the node IDs. A new correspondence table thus created is shown in Fig. 
9. It can be understood from this drawing that the device model of the A 
company CAM is CAM A. 
[0024] 

Fig. 10 shows a system configuration displayed on the display screen 
of the PC based on the new correspondence table. As shown in Fig. 10, 
since the new system includes the device other than those of S company, "S 
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company" and "other company" are distinguished and displayed in addition 
to the categories of the devices. Note that "A company" may substitute for 
"other company" to be displayed here. 
[0025] 

As described earlier, only first three bytes of eight bytes in a node 
unique ID is prescribed to be a company ID by the IEEE, and the other five 
bytes, a chip ID, can be freely set by a vendor. Accordingly, five bytes other 
than the company ID in the node unique ID written in the configuration 
ROM of the A company CAM are not always the same as those of Fig. 4. 
That is, if a node unique ID structure of A company is not known in advance, 
information such as a device model cannot be recognized. The display of 
Fig. 10 is an example in the case where the node unique ID structure of A 
company is known in advance. If the node unique ID structure of A 
company is not known, the information such as a device model cannot be 
obtained. Accordingly, neither a company nor a device model is displayed 
as shown in Fig. 11, or only the fact of being "other company" than S 
company is displayed as shown in Fig. 12. 
[0026] 

When it is desired to display a category of a device of another 
company of which a node unique ID structure is not known, the PC may 
inquire of the device about device information by use of an inquiry 
command of the function control protocol in a similar way to the 
conventional one. A flow of processing done by the PC in this case is shown 
in Fig. 13. Next, description will be made concerning Fig. 13. 
[0027] 

First, the PC examines the number of all the devices by counting the 
self ID packets flowing over the bus (step Si). Next, the PC inquires of the 
other devices than the PC itself about the node unique IDs (step S2). Using 
responses to the inquiry for the node unique IDs, the PC creates the 
correspondence table of the node IDs and the node unique IDs (steps S3 and 
S4). Note that the steps S2 to S4 are performed by the procedures shown 
in Fig. 3. 
[0028] 

Subsequently, the PC searches the correspondence table created in 
the steps S2 to S4. If the PC finds a device of which a node unique ID 
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structure is not known, the PC inquires of the device about device 
information. Using a response from the device, the PC creates a 
correspondence table of the node ID and category information (steps S5 to 
S7). 
[0029] 

Subsequently, the PC recognizably displays category units as well as 
the system configuration with reference to the correspondence table created 
in the foregoing steps (step S8). 
[0030] 

As described above, according to the present embodiment, since 
device model information is provided in a node unique ID, a PC can 
recognizably display category units as well as a system configuration only 
by inquiring about the node unique IDs and creating a correspondence table 
of node IDs and the node unique IDs by use of responses regarding the node 
unique IDs. Moreover, if a system includes a device of which a node unique 
ID structure is not known, the PC further inquires only of the node about 
device information. The PC can recognizably display the category units as 
well as the system configuration only by creating a correspondence table of 
the node ID and category information by use of the response regarding the 
device information. 
[0031] 

[Advantages of the Invention] 

As described above in detail, according to the present invention, in a 
system in which a plurality of devices are connected by a communication 
control bus such as an IEEE 1394 bus, when a controller such as a PC 
recognizes and displays a system configuration, the PC can recognizably 
display category units as well as the system configuration even if a 
communication quantity and an information quantity to be retained are 
both reduced. 
[0032] 

Moreover, even if there are devices of a plurality of vendors in the 
system, the PC can display company information as well as a category as 
long as node unique ID structures are the same, or field positions for 
indicating a company and the category are the same. 
[Brief Description of the Drawings] 
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[Figure l] 

Fig. 1 is a view showing a configuration of a system to which the 
present invention is applied. 
[Figure 2] 

Fig. 2 is a view showing node IDs given to the system of Fig. 1. 
[Figure 3] 

Fig. 3 is a view showing procedures in which a PC inquires of the 
other devices in the system of Fig. 1 about node unique IDs. 
[Figure 4] 

Fig. 4 is a view showing a node unique ID structure in an 
embodiment. 
[Figure 5] 

Fig. 5 is a view showing a correspondence table of node IDs and node 
unique IDs in the system of Fig. 1. 
[Figure 6] 

Fig. 6 is a view showing an example of a screen display of a system 
configuration created based on the correspondence table of Fig. 5. 
[Figure 7] 

Fig. 7 is a view showing a configuration of a system in which a CAM 
of another company is further added to the system of Fig. 1. 
[Figure 8] 

Fig. 8 is a view showing node IDs given to the system of Fig. 7. 
[Figure 9] 

Fig. 9 is a view showing a correspondence table of node IDs and node 
unique IDs in the system of Fig. 7. 
[Figure 10] 

Fig. 10 is a view showing an example of a screen display of a system 
configuration created based on the correspondence table of Fig. 9. 
[Figure 11] 

Fig. 11 is a view showing an example of a screen display of a system 
configuration in the case where one of device models is unknown. 
[Figure 12] 

Fig. 12 is a view showing another example of the screen display of 
the system configuration in the case where one of device models is 
unknown. 
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[Figure 13] 

Fig. 13 is a flowchart showing a flow of an inquiry about a system 
configuration. 
[Figure 14] 

Fig. 14 is a view showing a configuration of a system in which 
devices are connected by an IEEE 1394 serial bus. 
[Figure 15] 

Fig. 15 is a view showing an example of a communication cycle in 
the system in which devices are connected by an IEEE 1394 serial bus. 
[Figure 16] 

Fig. 16 is a view showing node IDs given to the system of Fig. 14. 
[Figure 17] 

Fig. 17 is a view showing a structure of a configuration ROM. 
[Figure 18] 

Fig. 18 is a view showing an example of a screen display of the 
system configuration of Fig. 14. 
[Explanation of Reference Numerals] 

CAM: camera integrated video tape recorder, VTR: video tape recorder 
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